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er 1269. Purfteatlon of glass suds by flotation-attrition.—G. B. mane Vie Oy 9 an 
: V. Timoshinov and. YA, SONESS {5/c8, ‘evaut,, 7) WO; tV, , £950), 
thod (ses Abstr. ; 


Meryiina, ¥A- 
eeMis nye Live on Tho hassian Tiotation-attsition method 
fons: flotation, removal 


Sore Nihrc 
= 1167, 1950'. The proress inchides 3 simultancous operat 
of the Fe hydroxide film and washing. ‘fhe most: suitable reagents are; saw 
sulphate soap {alkalis recalentated as Na,O, 849); acids, 78-7%, including 32-62%, 
fatty acids, 33-53%, resin acids, G19 oxyacids, and 6-10% ungaponifiable 
acids), $-02%, substances insulubio in ether and 162%, of mechanical admixtures. 
» £ kg. of this soap js needed for 1 t. of sand, and calcined soda in the quantity of 
3 kg/t. ‘The proportion of the solid and liquid in the slurry is 1: 1-5, the temp. of 
the water 7218-20" C. and pH 7-0-7-2, The duration of the process varies from 
19 to GO min., depending on ihe flow-shect. The reduction of Fe oxides was: for 
1 0-03-0-08%,, 39%, (varying trom 28 to 50%), for 0-05-0-2%, 


an initial content ¢ A 
62%, (33-78%), for 0-2..0-57%,, G19; 40-90%). The bulk of the sand purified con- 
tains 0-03-0-05%, of Ko oxides. Tt was found that the effectiveness of the method 
was different with different glass sands, the lowest limit of Fe oxide reduction being 
reached with the sands that had a considerable content of felspars (only 20-64, on 
the initial content). ‘Yhe impurities in sands, containing Be oxides are classified as 
clay admixturcs, heavy minerals, Ve hydroxide films, light minceals (felopar, biotite, 
glauconite, etc.), and inclusions i the quartz ains. The method descrihed 
removes only the first 4 (clay, Glas and heavy minerals). fn the clay imprrities 
there is 0-659, of the total content of Fe oxides (an average of 208,, for 20 Taassuin 
deposits investigated}, in the heavy minerals 0-508), Giverage 4e,), in the Uhins 
and dnctiesiarts merede the epiarty, yore 


0-A39, (average 290), ia light: siheates 
9-540, (average 35°). The highest enitent pf irremovable Iyght silicate ahaaiy Cates 7 
js found in those sands with a high ALO, content. Glass sands are farther classified \ 
je . 
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1918, MERZ M. Warszawa. *Izotopy W okulistyce. Igot opes in ophthalmo- 
“Togy RLIN,OCZNA 1957, 27/1 (63-72) Graphs 1 Iles 3 

A general review of the problem based on the literature. Their use for diagnostic 
purposes is discussed and also the possibility of their use in treatment, Exact de- 
scription of the methods is presented with special reference to their efficacy in 
neoplagsma on the aurface of the eye and the lids, in conjunctivitis vernalis, and 
the anterior part of the eye, in vascularization of the cornea, and keratitis. The 
possibility of complications, even serious ones, is streagsed. The author suggeats 


a greater development of this matter in the future. 
: Szmyt - £46d4 (XII, 14) 
ban tends atten arte no 
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Altenberger. . 
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MERZ, Marian _ and LANCUCKIL, Jan, Second Central Clinical Hoge 
pital (2 Contraliny Szpital Klinicany), WAS [Wo jskowa Akade~ 
mia Medyczna, Military Medical Acadomy] (Director: Dr, med, 
M. MERZ) and the Clinic of Dermatology (Klinilka Dormatolo~ 
Ziczna), AM [ Akademia Medyczna, Madical Acadony | in Warsaw 
(Director: Prof. Dr. med. S, JAGLONSKA) 


“Cataract in the Course of Prurige. Report of Six Cases," 


Warsaw, Polski Tygodnik Lokarski, Vol 18, No 24, 10 Jun 63, 
pp 857-861 


Abstract: [Authors' English summary modified] Authors de~ 
scribe six cases of prurigo with cataract appearing in five 
of thom, They discuss and review the literature of the mor- 
phology, pathogenesis, and treatment of this diseasoa, They 
suggest that the disoase is probably more frequent than re- 
ported, and that the first lonticular changes are probably 
related to puberty, As prurigo improves, the cataract be- 
comes stationary, or may even rogress, Thore are 29 refor- 
ences, of which ons (1) is Polish, two (2) Frenoh, giz (6) 
cian and the others in English, 

1/1 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103 
MERZ, Marian 


Eyelashes in the anterio 
n0.1269~72 '63. 


r chamber of the eye. Klin, oczta 33 


razawie Kierownik: prof, dr 


1. 2 Kliniki Okulistycanej AM w Wa 


mad, Se EYELASHES) (EYE FOREIGN BODIES) 
(AQUEOUS HUMOR) 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103: 


es 


HINTZ, Regina; MERZ, Marian 


Conjunctival vessels in diabetez. “1. arch, med. wew.e*. 


n0o1021323-1327 "64 


1. Z III Kliniki Chorob Wewnetramych Akademii Medycane} w 
Warszawie (Kierownik: prof. dr. med. 5. Kodejszko) i 2 

Przychodni Okulistycznej I] Centralnego Szpitala vei skowej 
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" Merza, j. L'introduction de la différentiation absolue mo 
dane Tepace atin. Publ. Math. Debrecen 5 (1958), 330~ 


It is shown how the covariant derivative of a vector on \y 
a surface in a flat unimedular affine three space can 
abtained by projecting the derivative of the three di- 
mensional vector on the tangent plane parallel to the 
affine normal. In the case of homogeneous affinities the 
projection is not parallel to the affine normal but to the 
position vector. D. J. Struik (Cambridge, Mass.) j ff 
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MERZA, J. (Debrecen) 


Affine trihedrals associated to curves. Annaies Pol mith 
15 no.32217--231 '64. 
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| ACCESSION NR: APso19522 8 
| AUTHOR:.Merzametov, M. M. (1eningrad) 
ae TITLE: Buffalo milk, a valuable nutrient - 


“| SOURCE: Voprosy pitaniya, v. 24, no. 4, 1965, 76-78 
bet a TOPIC TAGS: : processed animal product, animal product, food product, animal. 
“husbandry 0 me se . 


ABSTRACT: The chemical composition of buffalo milk and milk lipids was studied’ 
on samples obtained from a kolkhoz farm in the Dagestan ASSR in the winter of Ee 


14963. The following findings are reported: fat content 8. 1%; total protein 4. 3%;.. 40 S- 
| casein 3. 6%; lactose 4.9%; phosphorus 0. 12%, calcium 0.18% and dry solids 18. 1%. °°: 
"| Content of. polyunsaturated fatty acids in 7 samples was as follows: 1.5-1.7% 9 4 
=) linoleic, 0, 53-0, 58 linolenic and 0..19-0. 20% arachidonic acid. The milk was cae 
| white, indicating the absence of carot*ne., | The transcaucasian population uses |) 
‘| this milk as is or in processed producta. Considering that buffaloes are rather. |. 
ad resistant to a number of diseases and in view ofthe above findings, the author =) 
S[eard. A ete aie | | 
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: 1 recommends further studies by physicians and specialists of the dairy industry =| =." 
~twith a view towards broader utilization of this milk. Orig. art, has: 2tables . |. 
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"| Milk and Dairy Product Technology. of the Leningrad Technological Institute of 
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>. 4gt'130 atm.aiid 160°, contrary to ZnO which was much fess 
WM effective. . Raney Cu proved to he far less active than CuO. 
SUE pramated. appropriately.” CuO was a better catalyst when 
i bred. with NayCO, than with NEOH, ._N. Plavile_— 
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Production. operties, and application of carbon blac 
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1. Kemijska industrija “Metan®, Kutina. 
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Gas and derivatives of petrcieun as Taw materials for 
the production of carbon blac. Nafta Jug 13 no. 
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ACC NR: AP7001400 : “SOURCE CODE: UR/0413/66/000/021/076/0076- 7 


INVENTOR: Smirnov, V. V.; Fomin, Yu. V.; Sud'in, A. P.; erzenev, M. OD. 


fis opin. S 


, ORG: none 
TITLE: Arc welding attachment. Class 21, No. 187905 
SOURCE: Lzobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 21, 1966, 76 


TOPIC TAGS: arc welding, arc length, automatic arc length control welding 5 
eq uigment 
’ ABSTRACT: ‘This Author Certificate introduces an attachment for arc welding which 
/ includes a welding head and a copying device. To ensure a stable arc length amd 
| to improve the welding quality, the welding head carries an additional argon nozzle 
| and is connected to a membrane actuator. The argon jet from the additional nozzle 
; 


Fig. 1. Welding attachment 


1 - Membrane actuator; 2 - welding torch; 
3 - nozzle; 4 - argon jet. 


i Card 1/2 g ‘i UDC: 621.791.753.39-03 
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| 1 
The change of jet pressure caused by the change in the 
and controls the arc length (see Fig. 1).| 


serves as the copying device. 
are length activates the membrane actuator 


Orig. art. has: 1 figure, 


13 / SUBM DATE: O2Apr6S/ ATD PRESS: 5111 
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MERZHANIAN, A. A. 


20810. Merzhanian, A. A. i Kozenko, Ye. M. Samopishuschly pribov dlya sb''yektivnoy 
atsonki igristykh svoystv shampanskikh vin, Trudy Krasnodarsk. in-ta pishch. 
From-sti, vyp, 3, 1948, s. 117-23. 


SO: LETOPIS ZHURNAL STATEY - Vol. 28, Moskva, 1949. 
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MERZHANIAN, A. A. 


20809. Merzhanian, A. A. i Kozenko, Ye. M. K metodike kolichestrennogo opredeleniya 
svyazannoy uglekisloty v igristykh vinakh. Trudy Krasnodarsk. in-ta pishch. promsti, 
VY¥Pe 3, 1948, 3. 149-54. 


$0: LETOPIS ZHURNAL STATEY - Vol. 28, Moskva, 1949. 
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MERZHANIAN, A. A. 


20807. Merzhanian, A. A. O zavisimosti davleniya shampanskogo ot temperatury. 
Trudy Krasnodarsk. in-ta pishch. prom-sti, vyp. 3, 1448, 8. 155-63. 


SO: LETOPIS ZHURNAL STATEY - Vol. 28, Moskva, 1949. 
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Cartan diazide abscrgtica cacfitcieat for wine. AA 
CE a inadele 4 Vinegradintes SN SR. 10, 
No. 5, 34-7(1050).—COrs ateorption coc. and cueif. of 
> CO, absorption Capacity of wine depend only on ite alc. 
and sugar content and do not change with ext. content. 
A simple tion for calon. in champagne is: a = 63/5, 
where a is the absorption coef., indicating the amt. of CO, 
{ in kg. absorbed by a wire of givea comp. at a iven temp. 
in the. over a surfece 3 aq. ms. aud at adi erential ia pressure 
of the gas over the wine und that dissolved in the wine equal 
to 1 atin.; 54s an enupirical constant depending on ale. and 
sugar content of the wine, detd. graphically from authors’ 


exptl. data; Mis the cocfl. of absorption capacity of the 
witte for ca, (ef, tables of Kocherga and Rashirin aded 
1040, No, 11-12) and 9 is the viscosity of the wine in cen- 
tipadses at the expel. temp. Wi. Oatfield 
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A. (Krasno- 
dar Inst. Beverage Inds.). Vimadelie ¢ Vinogradaritro 
$.S.S.R. UU, No. 3 19-2 1951).—M. describes an in- 
vestigation on the effect of the ethyl ester of carbonic acid 

and the sparkling qualities of cham- 
rried cut in which 


the behevior of diethyl! esters of 9: ocarboaic acid ut 
cling end ®t Mschanian 


mi. Where so champagnization or cesification was present, 
the added I was converted in yield of 91% to CO; and 
BrOW. En eupts. where the wine was gasified to 1.25 atm., 
addin. of Lin these concn. raid the pressure to 2.98 atm 

in3days. In cither wine gasified to 3.5 atm. of in champag- 
nized wine, addn. of I did not increase the free CO, pressure, 
but increased the amt. of combined CO, It is concluded 
that the amt of [remaining in the unhydrolyzed state aftcr 
addn. to dry wines ica function of the Salad noite Addn. 
of Lito gasified ant champagnized wines 4 cots (te epackling 
quality and its effervescenve 8 Gattlieb 
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athe champag ae pressure 6 system during battling Ae re f 

» Merhant (last. Food fial., rasta: a) Vinod ier 
: SeParoprad SSS ten, Noo?, 25 40(WG1).—With the 
equation, p © k-+(pemkp ct*, where p pressure of CO; 


_ahbeve the wine at ¢ hrs. after begiuniny of the process; fy = * 
* dsiginal pressure; aud & und ¢ = cocfis, depending on the 
~sdag compn. aid the paraineter of the reservoir, it wus 
+ shows that during the faoesting of champagne, after the cenip, 

wus lowered to —5°, the prissitre in the reservair can be 

lowered to 2-2.5 atin without aficeting the couens. of free 

and bound COy-of the product; this sitaplifies the entire 
. procedure, 1. Wierbieki 
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"Uf Absorptlen of: cazhon  diozldé by wines -G. 6. Ken 
Q ne yaots, E. M. Koccako, and. A.A: Merzhaniam (Inst. 
Meth Pood Ind.) Krasnodar), -Vinodelie ¢“Vinogradatitra’S.S.~ Pe cs 
0 58. Rel4y No. 6,:26-G2(1064).—The absorption o& CO, is 2° 
function of temp. and of the percentage of alc, and sugarin, © 9 
. - Wine.’ -TEBy is the index of the absorption at i*, De ix the: 
/ ell. of absorption at O°; and @ and & express empirical 2 
be factors; depending on the ait. of alc and sugar in wine the. |. 
. equation is: Bye We ~ at £5. By.c, and bare given ina: : 
- table, where they are arranged according to the percentage 
Of sugar (0-£1} and: ale. (10-14) fx wine. This table ei 
ables one fo uze the given formula for the computation of Bc 
eee Tiel ie Marke 2 
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Calculation of ingredien 
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sti (for 


1. Krasnodarskiy institut pishchevoy pronyshlenno 
vin (for Bichuk‘ 


Merzhanian). 2. Leningradskiy zavod shampanskrikh 
(Wine and wine making) 
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tg simple formulas O= aF(P — Pe), where = the weight < *- 


(ia kg.} of COz absarbed by wine; q = the absorption index | 
“which shows how many kg. of Coe are absorbed by. wine, 


“if the contact surface of CO; and wine is 1 square meter and” 


the differesce of pressures (concn.} is equal ta I atm.; 
Bos the size of the contact area, of COz and wide in sq. 
+ pee tinte in fire; Bee pressure of CO; in-ator., otf wiite; 


Fe = pressure fit, att. case tantcind tethe conti. of COs i in: 
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ussP / Microbiology. Technical Microbiology. F-3 
.bs Jour: Ref Zhur-Biol., No 16, 1958, 72020. 


author :_Merzhanian, a. #6; Kozenko, Ye. M. 

Inst - Krasnodar institute of Food Industry. 

Title : On the absorption of Carbon Dioxide by Yeast 
Deposits in ‘vine. 


Orig Pub: Tr. Krasnodarsk. in-ta pishch. prom-sti, 1957, 
vyp. 9, 51-54. 


abstract: Wines which contain yeast cells absore more co 
by means of adsorption of gas on the surface 
of the yeast cells than wines which heve bern 
filtered from yeast. Powdered yeasts possess 
more adsorption capacity than whole yeasts. 
The amount of CO, adsorption in yeasus wivn de- 


termined content of deposits 4g permanent: for 
powdered yeasts it equals 0.1 g/g, and for whole 
yeasts - 0.0006 g/g. 
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1. Krasnodarskiy institut pishchevoy promyshlennoesti, Kafadra 


tekhnologii vinodeliya. 
(Champagne (Wine)) 
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MERZHANIAN, AoA.; KIBKO, LeAoy KLIONER, M.I. 


Studying the process of yeast reproduction as epplicable to the 


conditions of continuous champagnization, Trudy KIPP no.222105—- 
110 ‘61. (MIRA 16:4) 
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MERZHANIAN, A.A. 
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Factors of accumilati-n of combined carbon dioxide in champagne wine. 
Biokhim, vin. no.7:148-163 '63. (MIRA 16:4) 


1, Krasnodarskiy institut pishchevoy promyshlennosti. 
° (Champagne (Wine)) (Carbon dioxide) 
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AUTHURS 3 
TLTLAS the guasi-Steady Course Taken py Explosion Reactions 
enlovoy regnim protekaniya V2ryvnyes 


\ 


ae ; ; 
‘Kyazistabsionarnsy t 
l, > 


reantsiy. 
eeRTODICAL? Dok lady akadenil nauk SSSR, 1958, Vol. 120, "xr Os pp. 1Ola-1071 


(1392) 
ABOTRACT: Firat the unsteady system of equations describing 4 therma' 
exvlozion and the pertinent initial conditions are pivene 


thout loosing the general character 


the final conclusions, the most gimple type of a seli- 
ecererat in © reactions that is to say the auto-catalytic re- 
nateon of fipeat order: F(nN) = (y + Pe. -2 ), where No 
ienotes the criterion of autocatalicity, this quantity being 
pasicully small. (1071 - 1073). The quasi-steady system of 
equations is written downe Only in @ certain interval above 
the boundary of the axplosion the reaction proceeds etill in 
8 auagi-steady manners The expressions resulting from the 

ne 3ystem of equations for the critical condi- 


eg ution or th 
depth of the preliminary reaction, for tne 


Me autnors atudy, Wi 
59° 


tjon3 of the 


= 
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The gqnasi-Steady Course Taker by Explosion Reactions g0V/20-120-5-39/ 57 
neriod of induction, for the period of jndnetion above ta 
poundary OF explesion, nd for tne course of the reaction 
with time are written dowm. The quasi-steady behavior cen 
—qieit ease of the non-isothermal course 

In eelf-accelerating reactions it occurs 
vdary of explosion. The width of the domain 
of the preliminary reaction of the explosion is dependent 
uoom the degree of self acceleration. In reactions with nor- 
mal Kinetics the reaction is quas ® steady only below the 

Q the explosion after the maximum of neating. 
ormuls ig given for estimating the period of induction. The 
uthor: thank for yaluable suggestions made by We 3. -ementr, 
jicmber, Academy of Sciences, USSR, and by Yas 3s Zeltdovicr, 
Corre sponding Member, Academy of Sciences, USSR. There are 

3 figures and 4 references, 4 of which are Soviet. 
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me considered 4. 
or the reaction. 
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undary of 
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PRESENTED: Pepruary 3, 1298) by Ve. He Kondrattyev, Member, Academy of 


Seiences, USuF 
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AUTHORS : Barzykin, V. Vey Mer Zhang veebaentie— 


‘TITLE: A&A Boundary Problem in Thermal Explosion T 
vy teorii teplovogo vzryva) 


neory (Krayevayé Rag aene 


PERIODICAL: Doklady Akademii nauk SSSB, 1958, Vol 1205 Nr 6, 
pp 1271 - 1273 (USSB) 
ubstanceg in tne condensed 


ABSTRACT: In this paper tnermal explosions of s 
phase are considered. In such processes the temperature on tne 


poundary between the substance and the gurrounding medium can 
remain constant only under definite experimental conditions 

Ordinarily the heat exchange &¢ 

plicated. The heat Liberated in the reaction causes & 
of the nearest layers of the surrounding med 
temperature of the medium deviates from the 
anfinity- This paper is 
the thermal explosion with a heat exc 
Phe respective boundary conditions are given first. 


of steady heat conduction and the boun 


card 1/3 follows: 
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oblem in Thermal Explosion Theory 


2 

—e5 + > ab = - te at ae Nyt ag js -Bi9 5° 
a Cas 

msO for an infinite plane P 
cylindery and m=2 for a spne 
criterion 
poundary ° 


is reduced to that 
sible cases of heat et 


ge to the case ° 
Tne authors determine t 


arallel slab. m= 
rical domain: The Fra 


f the criterion Bi = ar/- 
G ai QO the problem 


f the explosion- I 
of prank-Kamenetskty> BY varying Bi from © 
change are taken account of. 
f no neat exchange 

he steady temperatur® 


(adiabatic case) > 
ains 


distribution and the critic 
mentioned above. The case of an gnfinite cylindrical domain 
all the way tnroughe Expressions 


can be solved analytically 
;bution cn the 


for the critical condition and for their distr? 
boundary of the explosion are givens No general integral has 
It possibly 


hitherto been found for the spherical problem. 
ist at all- The critical dependence 6 (Bi) can 

also be determined by an approximation method aithin the frame 

ding formula 18 given: 


work of unsteady theory: A correspon 
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A Boundary Problem in Thermal Explosion Theory Sov /20-120-6-29/59 
There are 3 references, 2 of which are Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics, AS ussR) 


PRESENTED: February 26, 1958, by V. N. Kondrat'yev, Member, Academy of 
Sciences, USSR 


SUBMITTED : February 24, 1958 


1. Explosions--Analysis 2. Explosions-~Heat transfer 5. Mathse 
matics--Applications 
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2(14), 5(4) gov /20-121-4-26, 54 
"AUTHORS : Dubovitskiy, F- I., Manelis, G- B., Merzhanov, A. Ge 

Re oie 
he Thermal Decomposition of Ex- 


(Fornal'no-kineti- 
veryvenat- 


The Formal-Kinetic Laws of + 
plosive Substances in the Liguid Phase 
cheskiye azakonomernos ti termicnesKkogo razlozneniya 


ykh veshchestv V znidkoy faze) 
1958, Vol 121, tr 4) PP 668-670 


TITLE: 


Doklady Akademii nauk SSSR, 


PERIODICAL: 
(USSR) 
takeg into accoun*’ 


on discussed in this paper 
helming majority 


also the variation of volume. In the overw 
actically does not vary if two or more 


of cases the volume pr 
are interchanged. In the first approximation it 
ad that the volume of the condensed 


phase is an additive function of the volumes of the non-re~ 
acted substance and of the condensed remainder: he volume 

of the liquid phase may be considered to be a linear func- 
tion of the “degree of conversion" (glubina prevrashcheniya/+ 
If the volume ig variable, the reaction of the nth order 


card 1/3 satisfies the equation 


ABSTRACT : The investigati 


components 
may therefore be agsume 
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The Formal-Kinetic Laws of the Thernel Decomposition of Explosive Subs tances 
in the Liquid Phase 
n n-1 : 
any (f= un) B aenotes the depth of tne 
total decomposition. This reaction is reduced 
to the equrtion of a simple monomolecular reaction if the 
variation of the volume by the decomposition ja sufficiently 
high. This implies that the reactions of the first order 
may proceed according to the monomolecular law and also ac: 
cording to the bimolecular law. Also the taking into account 
of the volume by the autocatalysis (which 4g caused ty tne 
final condensed products of decomposition) modifies the char- 
acter of the kinetic curvese This case corresponds to the 
kinetic equation dyfdt = k,(1 = 1) +(e ga(t-#) n(i-1) )/(1- 04) 
¢ the catalyzer in the condensed 
remainder. For bh = 0, the last equation is reduced to tne 
classical equation of autocatalysis- A diagram shows the 
calculated de pendence of the reaction velocity on the depth 
of conversion for various values of pe. The maximal velocity 
and the corresponding depth of conversion %paxi4 devend 
aximum 
A formula FOR. as 
A 


variation for a 


wnere @ denotes the ghare oO 


is 


in a high degree on the value of pe 
of 


Card 2/3 given. The experimental data found by the decompositio® 
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The Formal-Kinetic Laws o: the Thernal Decomposition of Explosive Substances 


in the Liquid Phase 


various substances in the liquid phase may be described sui- 
ficiently well by the equations deduced in this paper. There 
are 3 figures and 3 references, 2 of which are Soviet. 


PRESENTED: April 4, 1958, by V. MN. Kondrattyev, Academician 


SUBHITTED : Merch 8, 1958 
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AUTHORS: Herzhanov, A. Ges Dubovitskiy, F- I. 


Condensed Explosives 


TITLE: On the Theory of the Thermal Explosion of 
(0 teorii teplovoge vzryve kondensirovannykh vv) 


PERIODICAL: Doklady Akademii nauk 358R, 1959, Yol 124, Nr 2, PP 362-365 


(ussR) 


port on several previous papers 
dealing with this subject. The present paper deals with a more 
general theory which takes into account the removal of a part 
of the reaction products from the reaction volume. According 

to this theory for liquid explosives; all the main characteris- 
tics of the thermal explosion can be calculated: the critical 
condition, the depth of pre-explosion decomposition, and the 
period of induction. The removal of the gaseous products from 
the reaction volume is assumed to be @ quasi-equilibrium pro- 


this assumption is justified jn the case of low rates of 
is given for the rate of con- 


ABSTRACT: The authors first give a re 


cess; 
gas liberation. An expression 
ductive heat transfer. The authors then give the system of 


equations for the thermal explosion. The removal of the gaseous 
Card 1/2 product exercises & considerable influence upon the thermal ex- 
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plosion if the depth of the explosion reaction is comparatively 
great. The authors then investigate the simplest case among 
such reactions, viz. the autocatalytic reactions of the first 
order. Some characteristics of the thermal explosion can be 
calculated according to the steady theory of Prank-Kamenetskiy. 
Finally, the equation of thermal balance is given for the con- 
vective heat transfer. The expressions for the characteristics 
of thermal explosion can be deduced from the solution of a 
quasi-steady system. A diagram shows the results of some cal- 
culations. There are 1 figure and 5 Soviet references. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of 
Chemical Physics of the Academy of Sciences, USSR) 


PRESENTED: September 9, 1958, by N. N. Semenov, Academician 


SUBMITTED: June 4, 1958 
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Merzhanoy, A. Ge, Abramov, Ve Gieg g0Vv/20-128-6-40/63 


Dubovitsakiy, F. I. 
Critical Conditions for the Thermal Explosion of Tetryl 


Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 6, pp 1238 - 1241 
(USSR) 


The processes taking place in the explosion caused by heating 
molten tetryl were investigated experimentally. Figure 1 shows 
the experiment apparatus. Hot glycerol served as heat carrier. 
The temperature was measured by means of a thermocouple and re- 
corded by a potentiometer of the type EPP-09. The critical con- 
ditions of the explosion caused by heating the materiel, i.e. 
the relationship between temperature and the dimensions and con- 
stants of the explosive characteristic of the transition from 
the non-explosive desintegration to the explosive one, were de- 
termined. It proved possible to stop the reaction at any time 

by quickly replacing hot by cold glycerol. Table 1 lista the ex- 
perimental data, which permit the following conclusions: The ex- 
perimental value of the critical temperature a lies between 


the values found when assuming purely conductive and py, 
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convective heat transfers, Thug under experimental conditions 
& corbine! heat transfer took place. 
the television &pparatus PTY-oM prove 
due is the 628 bubbles formed during 


plosions exhibited a "sort" character in all experiments, and 
no impact wave formed. The influence found of the gaseous de- 
composition products upon the heat transfer is believed to hold 


for all liquid or molten explosives. There are 4 figures, 1 ta- 
ble, and 5 Soviet references, 
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AUTHORS: Merzhanov, A- G., pubovitekly, FP. I. 


——— 


TITLE: On the Theory of Steady Burning of Powder 


PERIODICAL: Doklady Akademii nauk 335R, 19595 Yol 129, Nr 1, PP 153-156 


(USSR) 


ABSTRACT: Ya. B. Zel'dovich (ref 1) set up equations for the calculation 
of the burning of the solid phase of powder from the character- 
istics of the gas phase. The present paper investigates the burn- 

ing of powder 48 regards to the processes in the solid phase. 

The dependences petween the temperature distribution in the 
powder, rate of burning: thermokinetic characteristics, proces- 
ges going on in the solid phase, and of the heat flow entering 
from the gas phase are derived. In formulating the set of equa- 
tiona the experimental results by P. F- Pokhil (Ref 2) were 
taken into consideration, according to which the sum of the pro- 
cesses proceeding in the solid phase of the powder is exothermic. 
The set of equations is transformed to the nondimensional form 
by applying D. A- Frank-Kamenetskiy'8 rules (Ref 3). The authors 


give an approximate solution, arriving at the formula by 0. I. 
Card 1/2 Ley punskiy (Ref 5) for the heat reserve and the thickness 7 
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AUTHORS: Manelis, G. B., Merzhanov, A. ., Datovitskiv, F. I. 
a ne es, COVA tSKTY, OF. OTL 


TITLE: On the Problem of the Mechanism of Powder Burning / 
=n ot Powder Burning 
ll TTT 
\ 
PERIODICAL:  Dokledy Akademii nauk SSSR, 1960, Vol. 133, No. 2, 
Pp- 399 - 400 


: Proceeding from experiments conducted by P. F. Pokhil (Ref. 1) 
the authors investigated whether the burning of dispersed powder par- 
ticles occurs in the hot flame zone near the maximum temperature, or 
whether its decomposition occurs already on the surface of the powder. 


For this purpose an isothermal estimation of the lifetime “lite of a 


particle is carried out. It was assumed that the decomposition of the 
particles starts at : a of the surface. Equations are written dow 


for the burning rate u, for t 


and for Xaisp’ the path of the dis- 


life’ 
persed particles. U ainp tafe? “asp were Calculated on the basis of 


the experimentally found values for u, and “ies compared with the 
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experimental value ee of the breadth of the dark zone in front of 


the flame. The data for pyroxiline powder is given in Table 1. ‘The 
following conclusions are drawn: An exothermal decomposition occurs 

in the condensed phase, causing the dispersion of a considerable part 
of the powder. The decomposition of the dispersed particles occurs 
close to the surface of the burning powder with 300 cal/g and more 
being released. The final reaction occurs with the formation of the 
final products, and release of the rest of the heat in the zone of 
maximum temperature. There are 1 table and 6 references: 4 Soviet and 
2 American. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of 
USSR 


a Sciences, 
PRESENTED: March 2, 1960, by V. N. Dondrat'yev, Academician 
SUBMITTED: February 27, 1960 
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B004/B056 

/1, 79000 

BONHORY _Morahang Bia 

TITLE: The Role Played by Dispersion in the Combustion of Powders 


PERIODICAL: Doklady Akademi: nauk SSSR, 1960. Vol 135. No 6, 
PP. 1439 - 1443 


TEXT: When investigating the combustion of mercury fulminate, A.F Belyayev 
(Ref .1) discovered the dispersion of the concentrated substance in the 
process of combustion, It Was the purpose of the present investigation to 
analyze the relationship between combustion rate, surface temperature, and 
depth of dispersion. and to evaluate the role of dispersion in the com- 
bustion of powders, The author Proceeds from the approximative equations 


?) F 
adopted in the theory of combustion: Aa"t/ dx! scquat/ax+aok, exp(-£/R1) = OF; i 


‘ i 
Uuis Mado “ites! Yer = { k exp [-B/R?(x, a)] ax The boundary conditions are : 
T 


ke 0, Ta Dee xX = OO, = 7 T denotes the temperature in °K, T.o1s the 
: 3 
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temperature on the surface of the burning powder, PS the temperature of 


powder outside the zone of combustion, x is the linear constant (cm), u 1g 
the combustion rate (cm/sec), u 1s the linear dispersion rate, wu 
disp dec 


the linear rate of decomposition. A 13 the coefficient of thermal con- 
ductivity of the powder (cal/em sec deg} ¢ 1s the speeific heat 


16 


(cal/g-deg), Q is the density (g/cm), a is the coefficient of thermal 


diffusivity (cm*/sec), Q 18 the heat of decomposition (cal/g), KS is the 


coefficient of the exponential function (sec ) and e is the activation 
energy (cal/mole) The depth 4 of dispersion 1s defined asi - Ver ee 


and, using the results of Ref 4, the following relation is given: 

2 4 2 ry\/ , \ Se ae 
wie [1/(4 - 1g) Jak ex[-8/aT,\{ (Rre/e)/ [r, -T - Q( - 4,)/2e]f Cah, oe a 
equation represents the relationship between combustion rate. surface 


temperature, and depth of dispersion For flameless combustion the 
following relations are given: T_ _ 7 a(t - Wales (23; 
“ 5 
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1a)/ J} (eR/aB) [7,+4(4-9,)/0] (3) 


) to experimental data by P. F. Po 
of pyroxyline shows good agreement 


5 7 280 - 300°C). From equation (3) it follows that the function Vat 


Slows down the increase of ve Va thus plays the part of a regulator 


There are 1 table and 6 Soviet references 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED; June 30, 1960, by NN. Semenov, Academician 


SUBMITTED: June 20, 1960 
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AUTHORS: Dubovitakiy, F. I., Strunin, vy, A., Manelis, G. B., and 
Merzhanov, A. G, 


SE ee 


TITLE: Thermal decomposition of tetryl at varying n/V values 
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, mo. 2, 1961, 306-313 


TEXT: A. Lukin and §S. Z, Roginskiy (Ref. 5: Acta chem.-phys. USSR, 2,8, 
1935) found a critical ratio to exist between the weight m and the 

volume V of the reaction vessel in tetryl (2,4, 6-trinitro phenyl methyl 
nitramine), in which the slow decomposition passes over into an explosion 
under the Promoting action of various additions (NO, et al,). An extensive 


study has been made of the kinetic rules governing the isothermal decom- 
position of molten tetryl as a function of the m/V ratio. The reaction 
ice made from stainleas steel, as diagram- 
The pressure rise was Measured with the aid 
tainless steel to which tensometer 5 wag 
The change of resistance of 5 was determined by a rN3-2 (GPZ-2) 
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Salvanometer inserted into the diagonal of the bridge. The neasurement 
Was made by the compensation principle. The membrane was brought baok 

to zero position by introducing nitrogen from bomb 6 into the compensator. 
The pressure rise wag measured at given time intervals with the pressure 
gauges 7 and 8 connected to the compensator. Algo a strain gauge was 
fastened onto the membrane, to serve ag second arm of the bridge and for 
& compensation of temperature fluctuations. The clamp 4 (Fig. 2) was 
pressed onto sealings made of fluorine-containing synthetic material 

3 between flanges 1 and 5, the tubes from the strain €auge were via tube 

6 connected to the outer arms of the bridge. The minimum measurable 
pressure is 0.1 mm Hg, the reading accuracy on the mercury manometer 

+ 0.2 mm Hg. The €aseous products were analyzed for NO,, NO, N,0, CO, and 


CO,. Samples were taken by means of traps 9 and 10 (Pip. 4) and cuvetes 


11. The kinetic curves of gas evolution at 150°C (Fig. 3) and 160°C (Fig. 
4) in the coordinates: conversion degree ~ time at various m/V values 
are given. The n/V maximun was about 44 times as large as the correspond- 
ing minimum; the maximum end pressure of the decomposition products was 
about 6000 mm Hg. The curves show that the reaction kinetics is practical- 
ly ey Sone of the mass of the substance, and that the decomposition 
Card 2 
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rate increases at all temperatures with rising m/V. The percent content of 
NO,, NO, and condensation products drops with increasing decomposition, while 
the percentage of CO, and N, increases somewhat toward the end of the reac- 


tion, and the CO content remains practically unchanged (Table 1). The change 
in the number of NO, and NO moles per mole of tetryl as a function of the 


conversion degree for various m/V at 150°C is given; k, is the constant of 

the monomolecular reaction, ks that of the autocatalytic reaction, and k. igs 

&@ constant depending on m/V, in which connection dy/at 2k,(1 - H)+ kin (t -1) 

+ kW -) = k, (1 -7) +k, (1 -1)s where k, = ky + kK. The dependence m 
of k, on m/V is shown in Fig. 7. The initial acceleration of the reaction id/ 


correlated with the course of the macroscopic stage of the reaction, which 
leads to the formation of a highly volatile product with a catalytic action. 
This process is inhibited after some time by the ttryl decomposition. The 
further acceleration does not depend on the volume of the reaction vessel, 
which is indicative of an autocatalysis by the final condensation products 
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(picric acid according to Hinshelwood). The effective values of the activa- 
tion energy and of the factor of the exponential function in the Arrhenius {| 


equation were calculated from the rate constants (Table 3). the values ob- 
tained for k, being characteristic of the monomolecular decomposition, 


whereas an activation energy of 37 kcal/mole was found for K, with all m/V. 


The explanation offered by the authors fits the respective hypothesis by 

N. M. Emanuel! (Ref. 10: Makroskopicheskiye stadii, osobaya roi! nachal'nogo 
perioda i mekhanizm deystviya ingibitorov 1 polozhitel'nykh katalizatorov v 
tsepnykh reaktsiyakh (Macroscopic stages, special role of the initial period 
and mechanism of the action of inhibitors and positive catalysts in chain 
reactions); Collection: "Voprosy khimicheskoy kinetiki, kataliza i 
reaktsionnoy sposobnosti" ("Protlems of chemical kinetics. catalysis and 
reactivity"), Moscow, 1955, p. 117) on the significant role of the initial 
initiating stage, There are 9 figures, 3 tables, and 10 references: 4 
Soviet-bloc and 6 non-Soviet-bloc. The references to the English language 
publications read as follows: M. A, Cook, M. J. Abegg, Industr.a.Engng. 
Chem. 48,1090,1956. 
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Legend to Fig. 1: | 
Overall diagram of the i 
device. a) pump. 
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AUTHORS: Merzhanov, 4h: Ges Barzykin, V. V., Abramov, V. G., and 
Dubovitskiy, F. Ll. 
TITLE: Trermal explosion in the liquid phase under conditions of a 


purely convective heat transfer 
PERLODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 9, 1961, 2083 - 2089 


TEXT: The authors tried to realize the thermal explosion of explosives in 
the liquid phase for the limiting case of purely convective heat transfer. 
The heat exchange is of such intensity that no temperature distribution 
takes place in the reaction zone, and the total temperature gradient falls 
to the wall of the reaction vessel. Such a heat exchange may be achieved 
by intensive artificial intermixing of the substance. Under these con- 
ditions, the heat-transfer coefficient from the reaction zone so the 
ambient medium may easily be measured since it is derived from the heat- 
transfer coefficient through the wall of the vessel. horeover, these 
conditions may serve as starting point for a detailed study of the compli- 
cated yore heat transfer. Two explosives with strongly different 
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were chosen for the experiments: Dina (dinitrooxydie thy1- 
nitramine; melting point 52.5°C) and Tetryl ( melting point m 130°C). 
he decomposition of Dina is a reaction of first order and only leaves a 
small condensated residue. The rate of heat development per unit volume 
ig independent of the extent of transformation, and is only determined by 
the temperature. Under the conditions of a purely convective heat trans- 
fer, Dina represents, therefore, the simplest example for the theory of 
thermal explosion according to N. 3. Semenov (Ref. 7: 2h, Uspekhi fiz. 
nauk, RFKhO, 60, 241, 1928; 23, 251 1940). On the other hand, the 
decomposition of Tetryl has an autocatalytic course and leaves a very 
large condensated residue. Tetryl is a good example for the quasisteady 
theory of thermal explosion developed by’ the authors (Réf. 6: A. G. 
Merzhanov, F. I. Dubovitskiy, Dokl. AN SSSR, 124, 362, 19593 Ref. 9: 
game authors, Dokl. AN SSSR, 120, 1068, 1958; Zh. fiz. khimii,s 34, 2235; 
1960). The investigation method had been elaborated previously (Ref. 2: 
A. G. Merzhanov, v. G. Abrauov, F. L. Dubdovitskly, Dokl. AN SSSR, 128, 
1238, 1959) and was only co:pleted by 4 device for the intermixing of the 
substance. This method periits 4 determination of all fundamental 
characteristics of thermal ixplosion. In Table 1, the experimental results 
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on the thermal explosion of Dina are compared with the values calculated 
according to Semenov's theory; they agree well. The data for the calou- 
lations were obtained independently of the experiments. Table 2 @ives a 


case, the agreement is good. D. A. Frank-Kamenetskiy (Ref. 13 Diffuziya i 
teploperedacha v khimicheskoy kinatike (Diffusion and heat transfer in 
chemical kinetics), M.-L., 1947) 4 mentioned. There are 2 figures, 

2 tables, and 9 references: 7 Soviet and 2 non-Soviet-bloc. The two 
referenoes to English-language publications read.as follows: A. J. B. 
Robertson, Third Symposium on Combustion, 1949, 5451 W. G. Chute, K. G. 
Herring, L. E. Toombs, G. F. Wright, Canad. J. Res., B26, 89, 1948. 


ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki 
(Academy of Sciences USSR, Institute of Chemical Physics) 


SUBMITTED: February 5, 1960 
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| VYAO $/020/61/140/003/017/020 
B110/B101 
JA. F200 
AUTHOR: Merzhanov, A. @. 
TITLE: Quasi-stationary theory of thermal explosion 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 3, 1961, 637 - 640 


ature increase of the Surrounding medium with increasing time. In the 
initial system of the equations: co(dT/dt) = Qk exp(-E/RP)9( 


- a(S/V¥)-(T-T); dv/ dt e k exp (-E/RT)o(m), To, 2 et (1) (initial condi- 
tions: t= 0; T « T5iN = 0), where ? « temperature in the reaction zone, 
OK; D = temperature of the Surrounding mediun, °K; H= transformation 
degree; t a time, sec; « = heat transfer coefficient, oal/om*sec-degree; 
Ves reaction volume, com>; E = activation energy, cal/mole; koe factor of 


the exponential function; c = Specific heat, cal/g-degree; Q@ = density, 


Card 1/6- 


i 


- 01033 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513RO0 


CIA-RDP86-00513R00103: 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


a BEIT I 8 ea A ADE SPECS OnE EE BR fg PANE PE SEY 


28735 


8/026/61/140/003/017/020 
Quasi-stationary theory... B110/B101 


the rule of the reaction course at isothermal conditions. The quasi- 
Stationary course of the process before the explosion is Specific for con- 
strained systems. If a is variable, the heat input is expressed in the 


Semenov diagram (Fig. 1) by a family of Straight lines. During the reac- 
tion, the equilibrium position (intersection of heat input and heat loss) 
is shifted along the heat input curve. If heat input and heat loss are 
considered to belong to different coordinate Systems moving toward each- 
other with a velocity w along the abscissa, explosion occurs at the moment 
of contact. With a linear increase of TT a@ zero-order reaction will 


always end up in an explosion, at any W. If w is emaller than the rate 
of establishment of thermal equilibrium, the process before the explosion 
becomes quasi-stationary. Explosion occurs when the heating rate w Which 


de due to the burning out exceeds the critical rate w .., (w¥ ). 
crit’ * erit 


In the constrained quasi-stationary system the rate of temperdture change 
in the reaction zone almost equals the heating rate; at/ar od 1, By using 
the method of D, A. Frank-Kamenetskiy (Ref. 3; Diffuziya i teploperedacha 
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v khimicheskoy kinetike (Diffusion and heat transfer in chemical kinetics), 
Izd. AN SSSR, 1947), the exponent neighboring the temperature of the most 
intensive reaction Toi is factorized according to: 
exp(-E/RT ev exp(-2/RT?, )exp [(e/are.)(t-2,,)). Introduction of the 
dimensionless quantities: 9 = (8/nt?,)(2-1,4)3 
= (QEk exp(-B/aT,, )] /(Rt?,o8/v) ; @, = (&/aT2,)()-9 ,)s 

2 /B) {«/{k exp(-B/R? jh g/ (Rte B/RT 
l= (¢9/Q) (RT, i W= | ce = oi -[ ( elt R= 


into (1) results in (9, 2- 


oi 

Q 
u O = -B 1 = 0): e9(m) - (1/n) (0 - 0) w= 0} 
uf dn/ de) 2 e 9 (9) a8 quasi-stationary reaction course at linear heating. 
For a monomolecular reaction, it has been found that Yorit = 9% degree of 


reaction before the explosion: N expi = 1 - exp(-e/). Fig. 3 shows the 
results for the parameters: ko 1018ge07', E = 45,000 cal/mole; 
Q = 1000 cal/om; as 107? oal/durmaaraen, S/¥. = 4/4; d= 0.44 cn; 


c= 0.3 oal/g-deg; 9 = 1.5 g/om’. It has been established that: 1) © as 
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is inversely proportional to the diameter of the reaction vessel; 2) the 
heat increase before the explosion is a unobien of ree critical temper- 
ature as in the case of T, = const (MT rit = RTS crit’ =)i 3) the high 


reaction degree before the explosion (9, ey 63%), which is typical for 


rit 
the quasi-stationary reaction course, decreases with increasing ¥/W oat! 


4) the dynamic temperature T is greater by the quantity AT it 


Qverit d 
than the static temperature (Ty oritet’ 


explosion decreases with increasing W/W rit? 


The temperature of the nascent 
— 

To,expl ; (To crit )at! 5) 
the criterion of the quasi-stationary properties in dimensionless quanti- 
ties is: K Mwy. Since yf’ is 107° - 107? in reactions capable of ther- 
mal explosion, the system is always quasi-stationary with Ky = eye). The 


interval of the rates within which quasi-stationary development of the 
explosion occurs, is: 166 / m4 4<2-20- Bimolecular, autocatalytic, and 


other reactions can be calculated in a similar way. There are 3 figures 
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and 3 Soviet references. 


ASSOCIATION: Institut khimioheskoy fiziki Akademii nauk SSSR (Institute « of 
Chemical Physios of the Academy of Sciences USSR) cif 


PRESENTED: March 16, 1961, by V. N. Kondrat'yev, Academician 
SUBMITTED: March 10, 1961 
Fig. 1. Diagram of Semenov. 


Legends QoinB = heat loss; 
a, = heat input; tuwg = temperature 


of induction; Toxp a TO orit* 
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eis simon 7: 


2 Oey and piLonenkoy 1 


ie oe an ‘Tevestiya. - 
no< Fy 19639 360:; = 962. 


) Flame. ‘on ‘the. sonbus thoi’ pat’ of explosives: was) 
‘petarding the. process in the ‘fleme either <j. - 
th heat by: means of a metal plate kept over: the flame or’ BY Le 


rate, was determined according to. the. equation (u- u/s 
‘non-reterded combustion. rate, u. the retarded chats” 
rorylene showod hat ba teden’ a pressure. of 12. and 


“yery: . dropping from 9 to 195 Reg” 
ffect wes. “also: | oary 40: Ls with - gone 


: é : fon, 
lowing itrogen over ite The retardation effect, ieee the decrease of. oe 
, 
| 
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AUTHORS: Merzhanov, A. G., Abramov, V. G., Gontkovskaya, V. T. : 
TITLE: Rules for the transition from self-ignition to ignition 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 148, no. 1, 1963, 156-159 


TEXT: A theoretical investigation of an unsteady temperature field within 
a cylindrical system, made to determine the boundaries of self-ignition 
and the transition to ignition, is reported. It is assumed that the 
initial tempereture of the system is lower than that of the ambient 
medium, that the temperature at the system surface is constant, and that 
the reaction is of zeroth order. The starting point is the equation: 
v0/d% = exp [0/(1 + Bo)} + (1/8) (°9/af? 4 80/705); OF £1; OS re @. 


The initial and the boundary conditions are: o(F, ) = 953 @(1,1) = 0; 
Apu hash nat ce 
$6/47 | ee 0, where @ = (E/RT")(T - TS)3 = x/r; t 2 


(9/c0)(6/Rt2)k exp(-£/ar,)+t} 6 = (QB/ARTS )3°k exp(-B/RT,)s 8 = RT,/B; ‘ 
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oo (B/RT2) (7, - Tend x = radial coordinate (cm); t = time (sec); 
T(x,t) = temperature (°K); T, = temperature of the medium (°K); Thao 
initial temperature of the system (OR) r= radius of the cylinier (om); 
= = energy of activation (cal/mole); & = heat effect of the reaction 


feal/em’), = coefficient of thermal conductivity (cal/cm+sec-deg); 
c¢ = specific heat (cal/g-deg); 9 = density (g/cm?); the dimension of the 
-1 

factor k, is sec. 6 is the criterion by Frank-Kamenetskiy (ZhFKh, 13, 

738 (1939)) which is the most important of the dimensionless parameters 
6, 94: and £) used for determining the vosition of the self-ignition 

limits; 8, characterizes the thermal head; the parameter 8 only slightly 

effects the system. The differential equation was split up into a system 

of finite-difference equations. The temperature distribution as a 

function of the time and the parameters wag calculated by computer. In 


all calculations, 8 = 0.03 wag assumed, the other parameters were varied: 
9¢ 6 ¢ 1000; OV 8, ¢ 16. Results: (1) For bbe ses all points of the 
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system are aimul taneously heated to the temperat 
temnerature maximum during the entire procegg 
center (on the cylinder axis), hence inflammat 


ure of the medium, the 
of heating is in the 
ion is initiated. (2) 
» & temperature maxinum 
migrates to the Center. If § ig not very 
e@ reaches the center and inflammation sets in ag 
inflammation occurs before the 

If &-ig very large, inflammation 
ace and the temperature of the center remains un- 
Cnanged, (3) With increasing heating, the abscissa of the Maximum 
@pfroaches a value ) expl. Self-ignition sets in at on = 0, but only 
Ce crit’? Where 6 oaks = 2.07 and 6! 


12.5 according to J.R. 


in the narrow range 


crit 


Parks (J.Chem.Phys., 34,46 (1961)), 
crit? fexpl? with increasing 6, asymptotically ap 


12.0 - 


675! 


Por 
proaches the curve 


exp] ” 1 - const / ¥ 5, which describes ignition. 
0,6 16, O0¢6< 12, 
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(4) In the range i 
the equations TF 0.4860 °2250.85, - 0.6/0, 
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Trg 2 1 + 1/(8 - Bor re (at 80 0), hold for the heating time 7), and 


the induction time Ting? Presently tnis scheme is used to calculate 


autocatalytic reactions and to elucidate the effect of external heat : 
exchange on the ¢ iti i ion to ignition. There are 4 


figures and 1 7 i nglish-language reference is: 
J. Zinn, C.L. 31,323 (1960). 


ASSOCIATION: Institut knimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: July 12, 1962, by Ya.B. Zel'dovich, Academician 


SUBMIT? ED ; July 2, 1962 
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// £2628 
AUTHORS 3 Merzhanov, A+ Gey Barzykin, V. V-, Gontkovskaya, V- Ts 
TITLE: Problem of focal heat explosion 


PERIODICAL: Akademiya nauk SSSR. Doklady, V- 148, no. 2, 1963, 380-385 


TEXT: The local heating focus ceusing a heat explosion is given by a 

Teshapec temperature profile at the initial instant of time in a spherical 

system of coordinates. The dimensions of the focus are assumed to be much 

smaller than the main mass of the substance. The initial differential 

1+6 - 

equation 30/dt = eo/ ( +60) , (1/5 ((07e/at") + (2/£)(00/3%)} 1 OS FSD +20 

with the initial and boundary conditions Tt # 0, 62 0 foré <1; 9 = so. for ji 

ER Q@ = “9, for 5 = © was solved with an electronic computer. 
on of time and of tne para~ 


.The tem- 


perature digtribution was determined as a functi 

meters of the system Qa @(é172519,)> Here os (u/ate)(T-2,) 5 ¢= x/v; 
+. (yee /ooat? ye! or, b= (uar2k, /ARTS oe RTO, p ar 4/8 and 

as 4 v pte )(T,-7 4) x ig the radial coordinate, t i8 the time, T(x,t) is 
ar 3 
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the temperature, 2 denotes the initial temperature of the focus, a, is the 
temperature of the zass of the substance at a certain cistance from the 
focus, r is the initial radius of the focus, « is the heat effect of tne 
reaction, Ko ig the factor of the exponential function, + is the activation 


energy, A is the heat conduction coefficient, c is the thermal capacity and 
g is the density. § was taken to be C.63; furthermore, 4 £6 < 25. Tne mA 
G.€ ‘ , 
approximation fcorrulas ee 2 12.1(1n6 <} ; a 4 
RT Tee 0.3 nest 
a 4 -7 nd .. 205 THO. 
3.48 TE {aR/i owt) In| (/RT ate an end Ses ase 
4 were Serdtner tt nas been found, for exazple, that for 
TS = 1.03. 
crit adiab ri adiab Re 
The properties of the focus depend only slightly on 8. The characteristics 
of the process are hardly influenced by the burn-cut. .The focal explcsion 
is not influenced by the reactivity of the neighborhood or the fulfillment 
of the boundary conditions cn the surface of the focus. The presence of a 
neighborhood capable of reaction is, however, of considerable importance in 
the seconé stage of the reaction, i.e. when a self-propagating process is 
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Tr F 
crit 


Onax-crit 
85 = 10.35 and 5/6 ew 164 t/t a, = 1.03 wnere tT 
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excited in the main mass of the substance. On the basis of calculations it 
could be concluded thst during the induction period the dimensions of the 

focus reduce to temperature levels that correspond to the reaction maximua. 
In first approximation (d:/dt). = b/5 is valid for the initial propa- 


initial 
gation rate of the process near the boundary where b depends only slightly 
on @, and 6 so that (dx/dt), seiad = (2 to 3)10%a/d (a denotes the tempera- 


ture diffusivity and d the initial diameter of the focus). The dependence 
of the initial propagation rate on the diameter is obviousiy connected with 
the non-steady excitation of the process. There are 4 figures and 3 tables. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute 
of Chemical Physics of the Academy of Sciences USSR) 


PRESENTED: July 12, 1962, by N. N. Semenov, Academician 


SUBMITTED: July 12, 1962 
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“Al t. Aa gdelyete of ‘thermal gelf-tguttion Gg ‘Flaving gan. 
: “tures ‘was made based cn the: classical’ ‘Combustion\itheory of -Frank= 
: ~ Kamenetskty “and. Zel'dovich... The ‘results were applied to the ‘combuze 
tion of: solid. explosives. || The: regime characterized by thermal gel 
tenteton Cinductfou controlied regime} recently hag been shown to 
| exist. in rocket motere by Zaydel' and Zel'dovich (Zhurn. prikl. 
| mekh, tekh. f£L26,° nos ‘4, 27, 1962). The: following ‘dimensSonless . 
- equation a formulated and solved by: electronic computation ‘te: 
: the, effect, of, tndtytdual Parameters: in the. selfetente 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033: 


APPROVED FOR RELEASE: rbibbear June 21, 2000 CIA-RDP86-00513R00103: 


<a ‘$e mage. flow rates Tg 


te. ‘goordinate, e: Le: mapecific. heat, and Q@ is. ‘teactfor 
how. that. two combustion, regines= vaxiec geparated by® 
+ on ee eae “(see Figs, 1-3. of the Enclosure}... 
gine: is eetablished at.- e086. characterized 
all heat: Foxes: in the tn-. +} 
( ans. rer 
22 ace “at: ce The 
“te: Toba ttwed at 6 pte 
high. heat. fluxes into. the 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033: 


"APPROVED FOR RELEASE: isaceare June 21, 2000 CIA-RDP86-00513R00103: 


a  yattable vavaeall heat, ‘gLax: depandiang: ‘on 6 The reaction eating & 
piace. at. combustion. ‘temperature ie” controllifig | for: this — regime... Ii 
‘the © selfxignition regime, U) > (ug) CCund g. ee the normal burning. 
rate}; ‘consequently, ‘the: flame” gaunbe propugace ‘counter to. the ‘gas | 
flowe::In: ‘the burning regime, u..<. (uy }. and the flame moves counte 
to the. “gas: flow: until ites. porttton ‘is: mM abilized at the boundary - 
£tfon. € = 0. When. uy mF (tq) gt the eritical condition, which ~ 

geparates. both: regimes; Seevaite®” “Solution. of the. equation, nes 
glecting the. conductive » ‘term, yielded the Fabtowtns. eaprecetey | for 
‘the width £ the ae PORE R os es ee 


Lee ses? 0; sort 


RT : 


Experimental daca. aad | parameters gatecteted’ from ‘the casules 
‘used to evaluate the combustion of solid “explosives.: It was shown L 
p aitro L cerine|powder. burns. under. the: gelf-ignition. regime : 
-hexogen, under: the burning: regiaes,. “The authors thank A. Ya: 
kiy f ‘ramming an eyoste for. eeRGT EEE: out the 
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